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The Renewal of the Milwaukee Avenue Viaduct. 

This viaduct is located along Milwaukee Avenue, 
its northern terminal being Kinzie Street and its 
southern, Carroll Avenue, It spans the tracks of the 
Chicago and Northwestern, the Chicago, Milwaukee and 
St. Paul, shd the Pennsylvanie R. R's. 

The primary reason for renewal is, that first 
it is too light @ structure to adequately accomodate 
the street and car traffic to which it is continually 
subjected; and Secondly, it allows too littlecclear- 
ance for the railroad freight traffic. When the pre- 
sent structure was constructed the street and car traf- 
fie was, as compared with now, very much smaller. This 
is especially true of the street cars. The thru struct- 
ures of the present system are only heavy enough to sup- 
port one of the cars used at present, at a time. Again, 
the increased freight traffic has caused the increased 
size of freight cars, this resulting in decreased 
clearance under the structure. 

The present viaduct, beginning at the north 
abutment, consists of: eight spans of deck plate gir- 


ders of various lengths, two of thre. Pony trusses 
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and one of an over-head braced turu truss. To counter- 
act the existing conditions as set forth in the previous 
paragraph, the proposed structure will be made heavier, 

the grade will be slightly raised and the floor system 
made shallow; the effect of the last two being to in- 
erease the clearance of the railroad traffic. in select- 
ing a suitable structure for the place tne following 
items Will be brieily considerea, viz: il, the cost 
and time of construction, the (2) delay to traffic; hoth 
freight and street; and (3) its appearance from an aes- 
thetie point of view. 

First, the cost of construction. There are numerous 
types of structures that might be considered. The span 
of the viaduct is approximately six hundred and seventy 
feet in length. 

(a) A THRU OVERHEAD BRACED STRUCTURE. 

(1) In considering a structure of this type there 
would have to be at least three spans. For example then, 
consider the span length two hundred and twenty feet 
long. The ordinary type of flcor beams extending rrom 
panel point to panei point coula not be used on account 
of the clearance necessary. The only floor system that 


could be used will be a shallow one, @onsisting of a 


3 
trough system, or I-beam spaced closely on centers. 
A girder of the thru plate type would be necessary 
tp attach either one of these systems to, the gir- 
ders being supported at the panel points. Summing 
up this type of construction then, means that there 
is a system of thru plate girders superimposed upon 
an overhead braced structure. It is obvious that 
this type of construction would be very heavy and con- 
sequently costly . A simple thru plate girder could 
be used to better advantage. 

The time of construction of such a structure 
would be longer than that taken to construct a simple 
thru girder type. As the time element is one of cost 
as regards construction and inconvenience and congestion 
as regards street traffic, a type which would require 
less time to construct would divi dis ty tekehpor. 

(2) The construction of such a type as has been 
previously considered would require a substructure. A 
specially designed substructure would have to be designed 
in order to reduce the delay to freight traffic to a 
minimum. Even at its best, freight traffic would be 
considerably delayed, a fact which when considered 
alone wouldlead one to consider a type more feasible © 


of construction. 
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(3) The appearance of such a structure would not be 
pleasing in such a place. It would look cumbersome and 
awkward, 

B. A DECK PLATE SESTEM, 

(1) To aequire sufficient clearance the @epth of 
girders would have to be small. This means that they 
will have to be spaced closely together on centers; 
thus requiring quite a number of girders to a span. 
Considering the depth, the svans could not econoomi- 
cally be made much more than thirty feet. That means 
about twenty three spans. As the depth varies about 
one tenth of the span length it will be approximately 
three feet. Assuming that the minimum spacing of 
girders to be about six feet, in a roadway of sizty 
six feet, twelve girders would be necessary or a total 
of about two hundred and seventy-six girders. The 
total weight of all this steel would be considerable 
end costly. Here again a thru plate girder would be 
more economical. 

The time of construction would be less than that 
required for the type considered under "A" but the 
cost factor would discard it in view of the fact that 


another type would be more economical. 


n 


(2) The construction of this traffic, especially 
freight would be slight, because it could be built 
from the street grade by means of a movable hoist. 

(3) It would be a better appearing structure than 
the former and approaches more closely an open struct- 
ure, a fact which is being clearly kept in mind in the 
selection of a suitable structure. 

C., A REINFORCED CONCRETE STRUCTURE, 

(1) While a reinforced structure would be cheaper 
than either of the two preceding types there are 
other things to be considered. This structure would be 
petter and more-lasting, the cost of up-keep being 
reduced to & minimun. 

The time of construction would be about the same 
as that required for the previous ones. This is so, 
because it could only be built in sections, the reason 
for which is stated in the following paragraph which 
treats on the delay to traffic. 

(2) The one serious factor against the selection 
of this type is the delay to freight traffic. A sub- 
structure must necessarily be built to construct 
this type and said structure would ne delaying traffic 
ab point of construction until the concrete had thorough- 


ly set. Me points on construction the substructure 
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would tie up the traffic completely and so compromise 
the rearrangement of the traffic on the free tracks 
that an over amount of congestion would occur. 

(3) The appearance of such a structure would be 
very pleasing, both at close and long range. It 
would be a type that would beautify the place and make 
traveling light and easy. Outside of the delay to 
freight traffic there is no onjectionto the choice 


of such a structure. 


In the construction of these classes the delay of 


the street traffic h<s not been considsred very care- 


fully, because it was assumed that the majority of it 
wpuld be transferred to Desplaines Street at Kinzie 
Street. 

D. A THRU PLATE GIRDER STRUCTURE COMBINED WITH 
REINFORCED CONCKETE, 

(1) Here thirteen spans were considered,ten 
consisting of thru plate girders and three of rein- 
forced concrete. Six of the ten girder: spans were 
assumed to be fifty-two feet long, and thetwo remain- 
inh, sixty feet in length. Three girders were assumed 
to each span, makiagg a total of thirty girders. The 


floor system was made shallow by the use of I-beams spaced 


” 
closely on centers. This type of construction was 
found to be most ecdnomical due to the lesser weight 
of steel and building mat¢rials. The floor system of 
the concrete spans at the north end was made-shallow 
by spacing the girders five feet on centers and using 
eross beams five feet centers making a slab five feet 
square, 

The time of construction would be reduced to a 
minimum because of lesser steel construction in the 
field. This is so because the construction could be 
started from both endsiand work toward the center, 
thus cutting the time approximately by half. 

(2) The only delay to the railroad traffic would 
be at the northerm terminal where the concrete spans 
are to be located. This would only stop the traffic 
on three tracks at the most and this could easily be 
adjusted for the time being. The girder spans would be 
constructed from overhead, no substructure therefore 
being necessary. So as far as delayed traffic is con- 
eerned this type of construction would be the most 
feasible as compared with the previous tyves. 

(3) While the appearance of the steel girders 


is not exactly prepossessing, a means of obviating 
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this was in the assumption of s concrete veneer, around 
each one. This on the whole makes a better appearing 
structure than the concrete structure would, because 
the girders would be of less depth. 

Therefore, the most suitable type of construct- 
ion is the last named and the following design will 


include this type of structure. 


‘BART II, 
Design and specifications for a combined thru 


plate girder and reinforced structure. 


The reason for making the northern terminal 
of reinforced concrete is because the girders cannot 
be carried to the abutment at said point, The effect 
of such, i.e. bringing them to the north abutment would 
be to cut off the approach to Desplaines Street, this 
fact making that construction impossible. 

A comparison of the present system and the 
proposed system will now be set forth. The present 
system consists of a ninety foot thru overhead braced 
structure at the south, then two thru Pony trusses, 
and a series of deck plate: girders, the spans of which 
vary from fifty to sixty feet. The total is approximate- 


ly six hundred and sixty feet. The drrangement of 
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of the proposed system which has been hinted at is 
in detail as follows. Beginning at the south abut- 
ment, there will be two fifty-two foot girders, then 
two sixty foot girders, the location of Pier #73 being 
unchanged, then six fifty-two foot spans of girders 
and finally three concrete spans at the north ena, 
each torty-tnree feet ana eignt inches 1n iength. 

tne total width or tne viaduct wili be made sixty- 
nine feet and six inches. Throuout the girder spans, the 
street and walk will be supported by three girders, 
one situated between the car tracks and the remaining 
two between the side walk and street. 

On this account two girders will have to be 
designed for each of the two spans. This is so because 
the central girder takes a heavier load due to the mov- 
ing load of the cars than do the side girders and con- 
sequently have to be of heavier section. The girders 
were assumed as nearly uniform in length as possible 
so as to reduce the cost of shop construction. The 
floor system which was designed shallow consists of 
15"I beams svaced two feet oh centers. This wrt of 
the strueture was made solid and rigid by placing con- 


concrete filler between I beams, the surface of which 


10 
was made flush with the tops of the I beams. The car 
rails the depth of which is seven inches are attached 
directly to the I beams, Upon the remaining surface 
of the street a three inch sand cushion was figured 
and firmly tamped, The surface of the street was fig- 
ured up to grade by using creosote blocks four inches 
deep. 

The width of each roadway is twenty seven feet 
and each sidewalk six feet clear space. The walk is 
supported on cantilevers syaced six feet on centers. 
The walk proper consists pf eae five inch reinforced 
slab. 

The stresses in the girder were obtained as follows. 
A special loading shown in plate #1 was used to figure 
the live load moments and shears for the sixty foot 
girder. The bending moment and shears were obtain- 
ed fot the same girder from Cooper's E-40 and £-50 
loading and ratios were made between the respective 
moments and shears respectively, i.e. Cooper's two 
loadings were compared with ths special loading used. 
The moments and shears in the two remaining spans were 
obtained by multiplying the maximum moments and shears 


as given in Cooper's loadi ngs by the constant ratios 
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derived. Yor the memaining roadway the live load- 
ing was asswned to be one hundred pounds per square 
foot. the eyulveicut wniform loadings shown on 
plate II were obtained from the following formalue. 


M wi" 
g 


M maximum live load moments 
1 span length in feet 
w weight per lineal foot. 

The dead load per lineal foot included the follow- 
ing items: the weight of the creosote block,; the 
sand; the rails; the floor beams; the concrete filler; 
the cantilevers; the weight of the girders and the 
weight of the concrete veneer. The dead weight of 
the girders was figured from the formulae: 

w  aléb 

w weight per lineal foot 

@ aconstant 12.5 

L span length in feet 

b aconstant 200 

Twice this valve or 2w was taken as the weight 
per lineal foot of the central truss because it sup- 
ports part of each street and is therefore of heav- 
ier cross section. The live and dead loads assumed 


for the walk were taken as one hundred and seventy five 


12 
pounds respectively. 

The girders shall be braced laterally against the 
wind pressures and be supported on colums, the brac- 
ing of which shall be at least four times the required 
section. The columns shall be designed to take the 
total end shear transmitted from the adjacent girders. 

The American Railway Engineering and Maintenance 
of Way Association specifications, second edition, 
1910, governed the design of the steel work and for 
the reinforced concrete work Turneaure and Maurer's 


"Principles of Reinforced Concrete"was used, 
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